Using the emerging technique of peripheral nerve ultrasonography, multiple focal nerve swellings corresponding to sites of existing conduction blocks have been described in demyelinating polyneuropathies. We report two cases of multifocal acquired demyelinating sensory and motor neuropathy (MADSAM). In the first, multiple focal nerve enlargements were detected by ultrasound at sites of previous conduction blocks, well after complete clinical and electrophysiological resolution. In the second case, existing proximal conduction blocks could be localized by ultrasound. Our cases highlight the importance of nerve ultrasound in identifying conduction blocks and demonstrate that ultrasonographic morphological changes may outlast functional recovery in demyelinating neuropathies.
Introduction
Superficial peripheral nerves can be easily investigated by high resolution ultrasonography, allowing precise morphological analysis of nerves. Ultrasonography measurements provide useful complementary information to electrodiagnostic data. 1 Sonographic diffuse or multifocal nerve enlargement were reported in various demyelinating polyneuropathies, such as chronic inflammatory demyelinating polyneuropathy (CIDP), multifocal motor neuropathy (MMN), and some hereditary polyneuropathies. [2] [3] [4] [5] [6] Previous studies described swelling of a single hypoechoic fascicle resulting in focal enlargement of nerve diameter at sites of concurrent conduction blocks in CIDP patients. 7, 8 MADSAM is an immune mediated neuropathy, a variant of CIDP, which appears clinically as a chronic sensorimotor multiple mononeuropathy with multifocal conduction blocks in electrophysiological studies. 9 We report the sonographic and electrophysiological findings of two patients with MADSAM neuropathy. Electrophysiological studies were performed using Nicolet Viking and Cadwell Excel EMG devices. For ultrasound examinations, a Philips HD11XE ultrasound device with a small part imaging software and a 15 MHz 3 cm linear array transducer was used. The sonographer was blinded to clinical and electrodiagnostic data.
Case report 1
A 41-year-old male patient with an uneventful medical history presented with a sensorimotor peroneal nerve palsy on the left side in November 2008, few weeks after receiving vaccination against influenza A and B virus. Nerve conduction study of the left common Ultrasonography of MADSAM neuropathy 4 peroneal nerve showed a conduction block at the fibular head (performed in another institute).
In May 2009, a sensorimotor ulnar nerve palsy on the left side developed, while the peroneal nerve palsy still persisted. Thorough electrophysiological investigation revealed a sensorimotor conduction block of the left ulnar nerve at an atypical site, on the forearm, approximately 13 cm proximal to the wrist, involving over 95% of fibers (Fig. 1) . The peroneal nerve conduction block was unchanged. Additional signs of demyelination were also found, such as focal demyelination of the right ulnar nerve at the elbow, and a proximal 
Case report 2
The 51-year-old female patient with an uneventful medical history presented with sensorimotor ulnar nerve palsy on the left side in October 2010 followed by a partial right median nerve involvement ( numbness of the index and middle finger). Six months later, sensorimotor peroneal nerve palsy on the left side developed. The patient was first evaluated in our department in June 2011. Neurological examination revealed ulnar and peroneal nerve palsies on the left side with generalized hyporeflexia and no atrophy of the involved muscles.
MRI of the cervical spine showed no abnormality. Electrophysiological work-up showed a normal motor nerve conduction study of the left common peroneal nerve ( recorded from the extensor digitorum brevis muscle and the tibialis anterior muscle), and a normal sensory nerve conduction study of the left superficial peroneal nerve, but peroneal F waves were absent.
Magnetic stimulation of the lumbar roots, recorded from the tibialis anterior muscle, showed a Ultrasonography of MADSAM neuropathy 6 significantly increased latency of the lumbar response on the left side with increased temporal dispersion and reduced amplitude, as opposed to a normal lumbar response on the right side.
This indicates that a demyelinating lesion is present on the peroneal nerve proximal to the most proximal site accessed by electric stimulation. The nerve conduction study of the left ulnar nerve revealed a sensorimotor conduction block of marked degree at a non-entrapment site, on the mid-upper arm (Fig. 2) . F-wave latency of the right median nerve was significantly increased. Axonal loss was minimal. Based on the clinical and electrophysiological data, the diagnosis of MADSAM polyneuropathy was established.
Ultrasound examination was carried out five days later. A focal enlargement with an abnormal echotexture (hypoechogenity and loss of normal fascicular pattern) of the left ulnar nerve on the mid-upper arm, 13 cm proximal to the medial epicondyle was seen, corresponding exactly to the site of conduction block. On the left peroneal nerve, where the electrophysiological examination failed to localize the exact site of conduction block, ultrasound examination revealed a focal nerve enlargement with abnormal echotexture of the nerve just proximal to the most proximal site of electric stimulation, in the proximal part of the popliteal fossa (Fig. 2 ). There were mild enlargements and loss of normal fascicular structure on the median nerves on the upper arm on both sides.
Discussion
Our study is the first combined and detailed electrophysiologic and ultrasonographic neuropathy. Similarly to our results, they found a focal nerve enlargement corresponding to the site of conduction block but contrary to our findings, they described normalization of nerve size diameter parallel to the resolution of the conduction block. It is likely that the examined nerve was only mildly affected.
Conclusion
It is concluded that ultrasound examination in MADSAM neuropathy shows morphological abnormalities, focal enlargement and change of echostructure of the nerves, which correspond precisely to the sites of conduction blocks. This may be of significant help in localizing the pathological nerve segment when the conduction block is at an electrophysiologically inaccessible site or when substantial secondary axonal loss has occurred. Furthermore, these findings are also seen on nerves that have functionally recovered after treatment, allowing 
